Purpose of Review The perioperative surgical home (PSH) is a patient-centered, physician-led, multidisciplinary care pathway developed to deliver value-based care based on shared decision-making. Physician and hospital reimbursement will be tied to providing quality care at lower cost, and the PSH model has been used in providing care to patients undergoing lower extremity arthroplasty. The purpose of this review is to discuss the rationale, definition, development, current state, and future direction of the PSH. Recent Findings The PSH model guides the patient throughout the pre and perioperative process and into the postoperative phase. It has been shown in multiple studies to decrease length of stay, improve functional outcomes, allow more home discharges, and lower costs. There is no increase in complications or readmission rates. Summary The PSH pathway is a safe and effective method of providing value-based care to patients undergoing hip and knee arthroplasty.
Introduction
Payment models in healthcare are shifting rapidly. No longer are surgeons getting reimbursed solely on the volume of procedures performed in the traditional fee-for-service model. In 2015, then secretary of US Health and Human Services Sylvia Burwell stated that 85% of Medicare fee-for-service payments should be tied to quality or value by 2016, and 30% of Medicare payments should be tied to quality or value through alternative payment models by 2016 and 50% by the end of 2018 [1] . The Comprehensive Care for Joint Replacement model (CJR) was introduced by CMS in several geographic areas on April 1, 2016. The CJR model holds participant hospitals financially accountable for the quality and cost of a CJR episode of care and incentivizes increased coordination of care among hospitals, physicians, and post-acute care providers [2] . Bundled payments have existed since 1984 and were first adopted by CMS in 2009. They have become much more widespread in the ensuing years [3] .
Recently, congress repealed the sustainable growth rate (SGR) formula for physician reimbursement and replaced it with the Medicare Access and CHIP Reauthorization Act of 2015 (MACRA). Physicians will be reimbursed through the Merit-based Incentive Payment Systems (MIPS) or through an alternate payment model (APM). Participation in the CJR qualifies as an APM. Payments in this system will be based on value, not volume [4] . Value is defined as outcomes relative to cost. Cost reduction that does not produce excellent patient outcomes does not qualify as value-based care. The results of the procedure should be measured by the outcome achieved.
Outcomes are multifaceted and can include not only survival but also the degree of improvement produced by the intervention, the time needed for recovery, and the sustainability of recovery, including complications and readmissions. Ideally, the outcomes should be risk adjusted and transparent. Cost refers to the full cost for the entire episode of care, not just a specific intervention [5, 6] .
Kurz et al. have projected that the demand for primary total hip arthroplasty (THA) is estimated to grow by 174% to 572,000, and the demand for primary total knee arthroplasty (TKA) is projected to grow by 673% to 3.48 million procedures by 2030 [7] . Given the projected volume increase and the change in payment methodology to both physicians and hospitals, care pathways that reduce costs and improve outcomes in the arthroplasty patient population have been developed. The use of rapid recovery programs following hip and knee replacements have been implemented with some success. Although not PSH programs, these integrated care pathways can reduce length of stay without an increase in complications or readmissions [8, 9] .
Definition
The perioperative surgical home (PSH) is defined as a patientcentered, physician-led continuity of care delivery model that includes multi-specialty care teams and cost-efficient use of resources at all levels, utilizing shared decision-making. Anesthesiologists played a key role in the development of the PSH, in an effort to expand their role in perioperative management [10•] . The well-established patient-centered medical home (PCMH) is based on the concept of a single physician who leads a team of health care providers in an individualized treatment and management plan. Both the PCMH and the PSH share a vision of delivering patient-centered value-based care [11•] . The PSH has some similarities to the enhanced recovery after surgery (ERAS) program, but there are key differences. ERAS is designed to modify the physiological and psychological responses to major surgery and has been shown to lead to a reduction in complications and hospital stay. This is accomplished through a multimodal approach including pre-operative counseling and early mobilization with an emphasis on nutrition, and standardization of anesthetic and analgesic regimens [12] .
The PSH model is a comprehensive pathway and encompasses all aspects of care throughout the process from the preoperative optimization process through the post-discharge period. The care is coordinated by a team led by the surgeon and anesthesiologist, and all aspects of care are evidence based and protocol driven [13] . Traditional medical comanagement models have not shown success in the management of hip and knee arthroplasty patients. Duplantier et al. have shown that total joint patients co-managed by hospitalists had more medical tests ordered while hospitalized, had a higher cost of hospitalization, and were more likely to be discharged to a skilled nursing facility compared to a group that was managed by the surgeons alone [14] .
Garson et al. reported on the use of the PSH model in total hip and knee patients at their institution. The model was initiated in 2012. The team was led by members of the departments of anesthesia and orthopedic surgery and consisted of nurses, pharmacists, physical therapists, case managers, social workers, and information technology experts. Evidence-based clinical practice guidelines were developed. The pathway was initiated pre-operatively and included intraoperative and postoperative phases of care, as well as coordinating postoperative anticoagulation and a postoperative follow-up phone call. They had a very low complication and readmission rate, but only 50% of the patients were discharged to home [15••] .
Current state Example of a PSH Pathway
Our institution developed a PSH pathway for THA patients in March 2014. There is a weekly multidisciplinary meeting where advanced discharge planning and specific case-related medical and orthopedic issues are discussed. Also, successes and potential areas of improvement of the prior week are reviewed in an effort to continuously advance. Representatives of orthopedic surgery, anesthesia, nursing, physical therapy, the pre-operative center, social work, home health, the skilled nursing facility, case management, and hospital administration attended the meeting.
All patients receive pre-operative medical optimization at our institution's anesthesia led pre-op center, and they all attend a two-hour total joint class where the procedure and aftercare are explained to them in detail. Discharge expectations are reinforced at this class.
The patients receive standardized perioperative antibiotics and the surgeries are performed through a posterolateral approach with capsular repair. Patients received aspirin 325 mg bid for DVT prophylaxis, unless they have a strong personal or family history of thromboembolic disease. These patients were placed on dose-adjusted warfarin with a target INR of 1.8-2.2. Our institution's anticoagulation clinic manages the dosing. Standard anticoagulation is continued for 4 weeks postoperatively. All patients receive 3 g of tranexamic acid in 100 mL normal saline injected deep to the fascia following its closure.
The anesthetic choice for all patients is a spinal-epidural anesthetic, unless contraindicated or technically unable to be performed. If this occurs, a general anesthetic is administered. Patients receive a short acting mepivacaine spinal. Intraoperative fluid management is standardized with a goal of 3 L normal saline being administered during the case.
Patients also receive dexamethasone and ketamine. Postoperatively, all patients with an epidural receive patientcontrolled epidural analgesia (PCEA) with a mixture of dilute ropivacaine and fentanyl to minimize motor blockade. If no epidural is placed, the patients are switched immediately to oral opioid pain medication, and a PCA device is not used. Other forms of multimodal analgesia utilized in both groups include celecoxib and acetaminophen; in addition, the PSH patients also received pregabalin. The goal of the multimodal approach in the PSH group is to limit opioid consumption. Quick onset, short-acting opioids are available for breakthrough pain, but their use is discouraged.
Day of surgery physical therapy is instituted with all patients ambulating at the bedside. There is a rapid de-escalation of care with the epidural and Foley catheter being removed at 0600 on POD 1.
The orthopedic and the anesthesia service coordinate postoperative care. Rounding is performed as a team and medical management, pain management, and discharge plans are discussed and mutually agreed upon. In our model, the surgeon acts as the team leader. We developed standardized clinical assessment and management pathways (SCAMPS) for common clinical problems such as postoperative hypertension, chest pain, volume management, and sleep apnea. The pathways were developed using best practices based on a current literature search in conjunction with an expert in that particular field, and are frequently evaluated and updated. Consultation with a specialist is obtained when clinically indicated based on the SCAMP. The goal of the PSH team at our institution is to have a defined group (the orthopedic surgeon and anesthesiologist) who handle most all events in the perioperative period, limiting the necessity for outside teams who may not be as familiar with the intricacies of a post-arthroplasty patient.
Home discharge is encouraged over a transfer to a skilled nursing facility (SNF). Home health orders are standardized. An orthopedic nurse practitioner rounds weekly on the SNF patients. Initially, we had an orthopedic certified nurse call patients at home deemed high risk following discharge. This evolved into a scripted phone call on all patients within 3 days following discharge. There is early orthopedic evaluation and intervention to help prevent unnecessary emergency department visits and readmissions. The patients are given a single number to call post-discharge and the patients are instructed to return to the orthopedic clinic rather than the emergency room whenever possible.
Presently, all primary total hip and total knee arthroplasties are managed with our PSH pathway.
Pre-operative Phase
In the patient-centered PSH model, the pathway begins when the patients are scheduled for surgery. Yoon et al. demonstrated that patients who attended a pre-operative education class had a significantly shorter LOS than patients who did not [16] . Studies by Ng et al. and Duplantier et al. have demonstrated improved outcomes and decreased LOS when patients are medically optimized in a standardized fashion prior to surgery [17, 18] . Boraiah et al. and Iorio have discussed risk stratification and stressed optimization prior to joint replacement surgery, with special attention placed on modifiable risk factors. The opinion is that mitigating as much risk as possible preoperatively will decrease the risk of a complication or readmission [19, 20] . Expectations regarding LOS and discharge location are set during this pre-operative process and are upheld with every service (orthopedics, anesthesia, physical therapy, nursing, etc.) that interacts with the patient.
Anesthesia and Analgesia
We do not refer to this strictly as the intraoperative phase because medications given before arrival to the OR play an important role in anesthetic choice and postoperative function. Husted, in extensive review, has shown that opioid-sparing multimodal pain control is a key element in a successful rapid recovery program. The multimodal opioid-sparing pain treatment used in most of the studies he reviewed consisted of acetaminophen, a COX-2 inhibitor gabapentin, and fastacting short-duration opioid upon request. The use of longacting opioids was not recommended [21] . Ayalon et al. also recommend the use of dexamethasone to combat postoperative nausea [22] . Garson et al. have also demonstrated that standardized intraoperative anesthetic regimen is a key component to their protocol [15••] . This is confirmed by Ayalon et al. [22] . However, in the model proposed by Vetter, there is not a standardized intraoperative regimen [23] . The use of regional anesthesia in the total knee population is also a significant portion of the multimodal approach. The PSH pathway process also leads to better operating room efficiency, less waste, and more on-time case starts [15••, 20, 23] .
Postoperative Phase
The multimodal approach has been associated with earlier mobilization and participation in physical therapy. Day of surgery physical therapy has also been demonstrated to help reduce LOS without compromising outcomes in both a hip and knee arthroplasty population [8, 24] .
In the PSH model, anesthesiologists assume a larger role in the perioperative care of the patient. The orthopedic surgeon does not abdicate care to the anesthesiologist, but they work closely together coordinating the care of the patient. As previously mentioned, hospitalist management of arthroplasty patients may increase cost, without any improvement in outcomes [14] . SCAMPS are an attractive alternative to clinical practice guidelines. They accomplish the goal of narrowing practice variability, while still allowing providers to provide individualized care. They are flexible in that they are frequently updated and are modifiable [25] .
Discharge
One of the keys to delivering value-based care is to safely reduce the length of stay (LOS) and discharge patients to home rather than a SNF. Bini et al. demonstrated that discharge to a SNF was associated with a higher readmission rate after controlling for ASA score, age, sex, and hospital complications [26] . Ashby et al. have shown that as many as 46% of patients who remain in the hospital on POD 3 have no significant medical reason to remain hospitalized and timely discharge can be financially beneficial to the healthcare facility. The top five reasons for delayed discharge were remaining in the hospital for further physical therapy, awaiting social services, awaiting a bed in a rehabilitation facility, awaiting home equipment, and the patient "not feeling well" although all testing was negative [27] .
Chaurasia et al. evaluated 190 total joint patients managed in a surgical home model. They demonstrated that regional anesthesia decreased the LOS in arthroplasty patients. They also found that patients operated on earlier in the day and earlier in the week had a shorter LOS. They also found that the ASA score and BMI were not related to the LOS [28] .
Crawford et al. reported their results after initiating a total joint pathway and found that increased age and ASA score were related to an increased LOS. Interestingly, higher BMI was associated with a shorter LOS. They also found increased age and ASA scores were more likely to be associated with a disposition to a SNF. This was not a PSH pathway [29] . Phan et al. examined the impact of patient characteristics on the PSH model. Their group found an increased ASA score was the only factor that contributed to an increased LOS and there was a higher readmission rate for these patients. There was no correlation with age, gender, procedure, or Charlson comorbidiy index (CCI) [30] .
Cyriac et al. reported on the 2-year follow-up of Garson's initial report on the PSH and found that through continued evolvement of the model, significantly more patients were discharged home, rather than to a SNF [31] . Iorio stressed that home discharge is tantamount to a successful PSH model [20] .
Post-Discharge
One of the concerns of having a decreased length of stay is an increase in readmissions. This was specifically studied by Alem et al. who did not find an increase in readmissions following the decreased LOS see with implementation of a PSH pathway [32] . Several other studies have confirmed that the PSH pathway was not associated with increased readmission or complications. Pre-and postoperative education and postdischarge follow-up, usually in the form of a phone call, is utilized as part of the PSH [11•, 15•, 23] .
Financial Impact
Raphael et al. looked specifically at the effect of the PSH on hospital costs. They found that their institution was significantly below benchmark costs for both THA and TKA with the utilization of a PSH model. They attributed most of this to decreased length of stay [33] . Vetter et al. note that they reduced the direct costs (with the exclusion of the implants) at their institution [23] . Kash et al. reported on the positive financial impact of the PSH and noted the effect this could have on future policy [11•] .
Future State
According to Kash, continued success and evolution of the PSH model will require stakeholders to disseminate the models. Also, there must be willingness for both physicians and hospitals to follow evidence-based guidelines. This necessitates orthopedic surgeons and anesthesiologists be willing to work closely together in their perioperative roles [11•] . There is much room for improvement in the pre-operative optimization process [19, 20] . Furthermore, the PSH model can be expanded to include a greater control of the entire episode of care. This will involve the pathway to extend deeper into the post-acute phase then it presently does. To our knowledge, most pathways stop at the prevention of readmissions, but there is significant cost associated with home health and outpatient therapy. Postdischarge navigators may play a role in ensuring that patients are not over or under utilizing these resources.
Conclusion
In conclusion, the PSH pathway achieves its goal of providing sound value-based care. It should be strongly stressed that although the orthopedic surgeons and anesthesiologists comanage the patients, the ultimate responsibility rests with the surgeon. From the pre-operative process to the post-acute phase, the orthopedic surgeon is intimately involved, and care is not abdicated to a consulting service. The length of stay is safely decreased through pre-operative education and optimization, and sound evidence-based intraoperative and postoperative management. Close post-discharge follow-up prevents an increase in readmissions. These factors lower costs and provide better outcomes.
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